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Real Party in Interest 



Immersion Corporation. 
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Related Appeals and Interferences 



None. 
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Status of Claims 



Claims 1-66 have been canceled. 

Claims 67-109 have been finally rejected and are on appeal. 
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Status of Amendments 



No amendments after final have been filed. All .amendments have been entered. 
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Summary of Claimed Subject Matter 

The invention relates to haptic feedback devices, in which a haptic, or tactile sensation is 
output by a device to a user under certain conditions. The device may for example be a 
computer mouse or similar pointing device. The haptic force is provided by an actuator that is 
mechanically coupled to the device and that is prompted to for example vibrate based on a 
sensed condition, such the particular location or movement of the mouse. While myriad 
actuators are available for this purpose, it is important in many consumer applications that the 
cost of the actuator be kept to a minimum. The inventive design is particularly well-suited for 
such low cost applications. 

Claim 67 is directed to a device (mouse 40, FIG. 2, p. 11,1. 11) comprising a sensor (52, 
FIG. 2, p. 11,1. 11) configured to output a sensor signal associated with one of a movement and a 
position (FIG. 1, p. 8, 1. 29 - p. 9, 1. 5) of a housing (50, FIG. 2, p. 1 1, 1. 1 1) to which the sensor 
is coupled. The device also comprises an actuator (66, FIG. 2, p. 12, 1. 20) coupled to the 
housing (p. 14, 11. 25-26), the actuator being configured to output a rotary force (p. 14, 11. 9-15) 
based on a haptic feedback signal received fi-om a processor (510, FIG. 13, p. 34, 11. 19-20), the 
haptic feedback signal being based on the sensor signal (510, FIG. 13, p. 34, 11. 19-20). The 
device also comprises a flexure (68, 80, FIGS. 3a-3c, p. 16, 11. 19-20) having a plurality of 
flexible joints (94, 98a, 98b, 102a, 102b, FIGS. 3a-3c, p. 17, 11. 1-16), the flexure being coupled 
to the actuator (p. 16, 1. 28) and the housing (p. 16, 11. 28-30), the flexure being configured to 
translate the rotary force to a linear motion of the flexure (arrow 106, FIG. 3c, p. 17, 11. 25-28), 
the flexure operative to output haptic feedback based on the rotary force (p. 18, 11. 9-15). 

Claim 89 relates to a device (mouse 40, FIG. 2, p. 11,1. 11) comprising a housing (50, 
FIG. 2, p. 11, 1. 1 1), a sensor (52, FIG. 2, p. 11,1. 11) coupled to the housing, the sensor 
configured to output a sensor signal associated with one of a movement and a position of the 
housing (FIG. 1, p. 8, 1. 29 - p. 9, 1. 5), an actuator assembly (flexure 150, actuator 170, FIGS. 
5a-5c, p. 20, 1. 32, p. 21, 1. 17) including a stationary portion (170, FIGS. 5a-5c, p. 21, 1. 17) that 
is mounted to the housing (176, 50, FIGS. 5a-5c, p. 21, 1. 23) and an actuator portion (172, 152 
FIGS. 5a-5c, p. 21, 1. 19) that is movable with respect to the housing in response to said sensor 
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signal (510, FIG. 13, p. 34, 11. 19-20), and a mechanism including a flexure (150, FIGS. 5a-5c, p. 
21, 1. 32) having at least a first flex joint and a second flex joint (154, 158, 164a, 164b, FIGS. 5a- 
5c, p. 21, 1. 2, 1. 4, 1. 6, 1 8), the mechanism configured to couple the actuator portion of the 
actuator assembly to the housing such that movement of the actuator portion operates to provide 
haptic feedback to the housing in the form of an inertial force that is transferred to the housing by 
way of the stationary portion of the actuator assembly. 

Claim 100 relates to a method that includes generating a sensor signal associated with 
one of a movement and a position (p. 11,1. 15) of an interface device (mouse 40, FIG. 2, p. 11,1. 
1 1), and imparting haptic feedback (p. 12, 11. 25-28) to a housing (50, FIG. 2, p. 1 1, 1. 1 1) of the 
interface device by way of an actuator assembly (flexure 150, actuator 170, FIGS. 5a-5c, p. 20, 1. 
32, p. 21, 1. 17) having a stationary portion (170, FIGS. 5a-5c, p. 21, 1. 17) that is rigidly 
mounted to the housing and a movable actuator portion (172, 152 FIGS. 5a-5c, p. 21, 1. 19) that 
is movable with respect to the housing in response to the sensor signal, the movable actuator 
portion being coupled to the housing by way of a flexure (150, FIGS. 5a-5c, p. 21, 1. 32) having 
at least one flex joint (154, 158, 164a, 164b, FIGS. 5a-5c, p. 21, 1. 2, 1. 4, 1. 6, 1. 8). 

Claim 105 relates to an apparatus configured to be coupled to an interface device (mouse 
40, FIG. 2, p. 1 1 , 1. 1 1) to thereby provide haptic feedback (p. 12, 11. 25-28) to the interface 
device in response to a control signal, the apparatus comprising an actuator (170, FIGS. 5a-5c, p. 
21,1. 17) having an actuator mass, an actuator housing and a rotating shaft (172, 152 FIGS. 5a- 
5c, p. 21, 1. 19), and a flexure mechanism (150, FIGS. 5a-5c, p. 21, 1. 32) coupling the actuator 
housing to the interface device by way of at least one flex joint (154, 158, 164a, 164b, FIGS. 5a- 
5c, p. 21, 1. 2, 1. 4, 1. 6, 1. 8) enabling relative motion between the actuator and the interface 
device in response to rotation of the rotating shaft caused by said control signal, said relative 
motion imparting an inertial force to the interface device to thereby provide said haptic feedback. 
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Grounds of Rejection to be Reviewed on Appeal 

Whether claims 67-72 and 78-109 are anticipated under 35 U.S.C. 102(e) by U.S. Pat. 
No. 6,21 1,861 (Rosenberg: hereinafter, "Rosenberg '861 "). 

Whether claims 67-109 are anticipated under 35 U.S.C. 102(e) by U.S. Pat. No. 
6,184,868 (Shahoian et al : hereinafter, "Shahomn"). 

Whether claims 67-85 and 89-109 are unpatentable under 35 U.S.C. 103(a) over U.S. Pat. 
No. 6,985,133 (Rodomista et al. : hereinafter, " Rodomista ") in view of U.S. Pat. No. 5,701,140 
(Rosenberg et al. : hereinafter, "Rosenberg '140 "V 
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Argument 

Rejection of Claims 67-72 and 78-109 Under 35 U,S,C, 102(e) Based on Rosenberg ^861 

Claims 67-72 and 78-109 

Claim 67 recites, inter alia , an actuator outputting a rotary force, and "a flexure having a 
plurality of flexible joints, ... the flexure being configured to translate the rotary force to linear 
motion of the flexure." Claim 89 recites, inter alia , "a flexure having at least a first flex joint 
and a second flex joint." Claim 100 recites, inter alia , a "movable actuator portion [that is] 
coupled to [a] housing by way of a flexure having at least one flex joint." Claim 105 recites, 
inter alia, "a flexure mechanism coupling [an] actuator housing to [an] interface device by way 
of at least one flex joint." 

These recited features are not disclosed in Rosenberg '861 . In the configuration of FIG. 
3B of Rosenberg '86K spinning shaft 72 of actuator 70 is rigidly attached to arm 73, and rotation 
of the shaft 70 causes rotation of inertial mass 74 in the direction of arrows 75. No flexure 
having a plurality of flexible joints is disclosed or discussed in this or any other portion of 
Rosenberg '861 . 

The contention that shaft 72 of Rosenberg '861 comprises a flexure (Final Office Action, 
112, 1. 1 1) is untenable. The term "flexure" is clearly defined and illustrated in appellants' 
disclosure and its use by appellants is fiiUy consistent with its ordinary and accustomed meaning. 
In the discussion of appellants' FIGS. 3a-3c, for example, it is stated that "the flexure is 
preferably a single, unitary piece . . . ('living hinge' material) or oflier flexible material" (p. 16, 
11. 20-22); "The flex joint 94 preferably is made very thin in the dimension it is to flex. . .so that 
the flex joint 94 will bend when the moving portion 88 is moved with respect to the grounded 
portion 86" (p. 17, 11. 1-4); "Like flex joint 94, the flex joint 98a, 98b, 102a and 102b are thin in 
one of the x-y dimensions ... to allow motion between the two members connected by each flex 
joint" (p. 17, 11. 12-14). In Rosenberg '861 . by comparison, shafts 72 and arm 73 of Rosenberg 
'861 are rigidly coupled to one another and exhibit no bending. 
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It will be appreciated that, according to the M.P.E.P., a claim is anticipated under 35 U.S.C. 
§102 only if each and every claim element is found, either expressly or inherently described, in a 
single prior art reference,^ The aforementioned reasons clearly indicate the contrary, and the 35 
U.S.C. § 102(e) rejection of claims 67, 89, 100 and 105, and of the remaining claims variously 
dependent therefrom, based on Rosenberg '861 . is therefore improper and should be withdrawn. 

Rejection of Claims 67-109 Under 35 U,S,C. 102(e) Based on Shahoian 

Claims 67-109 

Claim 67 recites, inter alia , an actuator outputting a rotary force, and "a flexure having a 
plurality of flexible joints, ... the flexure being configured to translate the rotary force to linear 
motion of the flexure." Claim 89 recites, inter alia, "a flexure having at least a first flex joint 
and a second flex joint." Claim 100 recites, inter alia , a "movable actuator portion [that is] 
coupled to [a] housing by way of a flexure having at least one flex joint." Claim 105 recites, 
inter alia, "a flexure mechanism coupling [an] actuator housing to [an] interface device by way 
of at least one flex joint." 

These recited features are not disclosed in Shahoian . Joints 132a, 132b, shown in FIGS. 
5A-B, are "ground pivot points" through which gripper members 130a and 130b respectively 
rotate. There is no mention of a flexure-type arrangement in the manner described and claimed 
in the instant application. Items 134a, 134b, also shown in FIGS. 5A-B, are rigid link members 
that are also inconsistent with the flexure-type arrangement described and claimed in appellants 
application. As previously explained, in the discussion of appellants' FIGS. 3a-3c, for example, 
it is stated that "the flexure is preferably a single, unitary piece . . . ('living hinge' material) or 
other flexible material" (p. 16, 11. 20-22); "The flex joint 94 preferably is made very thin in the 
dimension it is to flex. . .so that the flex joint 94 will bend when the moving portion 88 is moved 
with respect to the grounded portion 86" (p. 17, 11. 1-4); "Like flex joint 94, the flex joint 98a, 
98b, 102a and 102b are thin in one of the x-y dimensions ... to allow motion between the two 
members connected by each flex joint" (p. 17, 11. 12-14). Items 132a, 132b, 134a and 134b do no 

* Manual of Patent Examining Procedure (MPEP) § 2131. See also Verdegaai Bros. v. Union Oil Co. of California, 
814 F.2d628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). 
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exhibit these properties and do not fit into this definition of "flexure." 

Again it will be recalled that, according to the M.P.E.P., a claim is anticipated imder 35 
U.S.C. §102 only if each and every claim element is found, either expressly or inherently 
described, in a single prior art reference.^ The aforementioned reasons clearly indicate the 
contrary, and the 35 U.S.C. § 102(e) rejection of claims 67, 89, 100 and 105, and of the remaining 
claims variously dependent therefrom, based on Shahoian , is therefore improper and should be 
withdrawn. 

Rejection of Claims 67-85 and 89-109 Under 35 U,S,C, 103(b) Based on Rodmista in View 
of Rosenberg ^140 

Claims 67-85 and 89-109 

As previously explained. Claim 67 recites, inter alia , an actuator outputting a rotary 
force, and "a flexure having a plurality of flexible joints, ... the flexure being configured to 
translate the rotary force to linear motion of the flexure." Claim 89 recites, inter alia , "a flexure 
having at least a first flex joint and a second flex joint." Claim 100 recites, inter alia, a 
"movable actuator portion [that is] coupled to [a] housing by way of a flexure having at least one 
flex joint." Claim 105 recites, inter alia, "a flexure mechanism coupling [an] actuator housing to 
[an] interface device by way of at least one flex joint." 

The Final Office Action equates plastic joints 20, 22 and 34 with the claimed flexures. 
(1f6, 1. 1 1) However, as clearly explained in Rodomista, plastic joints 20, 22 and 34 are 
conventional pivot joints that do not exhibit the attendant flexure characteristics recited in the 
claims and defined in the instant application. In fact, in the passage to which the Final Office 
Action makes reference, Rodomista explains that movable portions such as third element 22 are 
"[l]ight weight, low cost, high stif&iess and high strength" (col. 12, 11 50-51), features that are 
antithetical to the flexure definition relied upon in the application. In addition, Rosenberg M40 
does not remedy this shortcoming and its features, even if properly combinable with Rodomista, 

^ Manual of Patent Examining Procedure (MPEP) §2131. See also Verdegaal Bros. v. Union Oil Co, of California, 
814 F.2d 628, 631, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987). 
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would not teach or render obvious the invention as clainned. Accordingly, the obviousness 
rejection of independent claims 67, 89, 100 and 105, and of the renfiaining claims variously 
dependent therefrom, based on the combination of Rodomista and Rosenberg '140. is improper 
and should be withdrawn. 
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Claims Appendix 

67. A device, comprising: 

a sensor configured to output a sensor signal associated with one of a movement and a 
position of a housing to which the sensor is coupled; 

an actuator coupled to the housing, the actuator being configured to output a rotary force 
based on a haptic feedback signal received fi-om a processor, the haptic feedback signal being 
based on the sensor signal; and 

a flexure having a plurality of flexible joints, the flexure being coupled to the actuator 
and the housing, the flexure being configured to translate the rotary force to a linear motion of 
the flexure, the flexure operative to output haptic feedback based on the rotary force. 

68. The device of claim 67, wherein the linear motion is substantially along an axis 
perpendicular to a base of the housing, the base being configured to contact a planar support 
surface. 

69. The device of claim 67, wherein the actuator includes an inertial mass, the inertial mass 
being configured to be moved linearly with the linear motion of the flexure, the haptic feedback 
including an inertial force. 

70. The device of claim 67, wherein a portion of the flexure is coupled to a moveable contact 
member, the movable contact member being configured to receive user input. 

71 . The device of claim 67, wherein a portion of the flexure is coupled to a button coupled to 
the housing, the button configured to receive user input. 

72. The device of claim 67, further comprising: 

a rotating member coupled to a rotating shaft of the actuator and to at least one flex joint 
fi-om the plurality of flex joints. 
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73. The device of claim 67, wherein the flexure includes a first arm member and a second 
arm member, the first arm member and the second arm member being configured to couple a 
linear moving portion of the flexure to a stationary portion of the flexure, the first arm member 
and the second arm member are coupled to the linear moving portion by at least one flex joint 
fi*om the plurality of flex joints. 

74. The device of claim 67, wherein the flexure includes a central member, a first branch 
member and a second branch member, the central member of the flexure is coupled to a rotating 
shaft of the actuator, the first branch member and the second branch member arranged in a 
substantially Y-configuration. 

75. The device of claim 67, wherein the flexure includes a central member, a first branch 
member and a second branch member, the central member of the flexure is coupled to a rotating 
shaft of the actuator, the first branch member and the second branch member arranged in a 
substantially Y-configuration, at least one of the flex joints fi'om the plurality of flex joints being 
disposed on each of the first branch member and the second branch member, at least one flex 
joint fi*om the plurality of flex joints is disposed on the central member. 

76. The device of claim 67, wherein the flexure includes: 

a rotating member coupled to the housing by at least one flex joint fi-om the plurality of 
flex joints, and 

a first arm member and a second arm member, the first arm member and the second arm 
member coupling the actuator to the housing by at least one flex joint fi-om the plurality of flex 
joints. 

77. The device of claim 67, wherein the flexure includes: 

a rotating member coupled to the housing by at least one flex joint from the plurality of 
flex joints, and 

a first arm member and a second arm member, the first arm member and the second arm 
member coupling the actuator to the housing by at least one flex joint fi"om the plurality of flex 
joints, the rotating member being coupled to the housing by a first flex joint and a second flex 
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joint from the plurality of flex joints, the actuator being coupled to the housing by the first arm 
member and the second arm member, the first arm member and the second arm member 
including at least two of the flex joints from the plurality of flex joints. 

78. The device of claim 67, wherein the actuator is driven bi-directionally, the haptic 
feedback including at least one of a pulse and a vibration. 

79. The device of claim 67, wherein the flexure includes at least one stop to prevent motion 
of a shaft of the actuator past a desired portion of a fiill revolution. 

80. The device of claim 67, wherein the linear motion is associated with a graphical 
representation displayed by the processor, the sensor signal being associated with a position of a 
cursor displayed in the graphical representation. 

8 1 . The device of claim 67, wherein the haptic feedback includes a pulse associated with a 
simulated interaction of a cursor with a graphical object displayed in a graphical user interface. 

82. The device of claim 67, wherein the haptic feedback includes a pulse associated with a 
simulated interaction of a cursor with a graphical object displayed in a graphical user interface, 
the pulse having a magnitude associated with a characteristic of the graphical object. 

83. The device of claim 67, wherein the haptic feedback includes a pulse associated with a 
simulated interaction of a cursor with a graphical object from a plurality of graphical objects 
displayed in a graphical user interface, the pulse having a magnitude associated with a type of 
the graphical object from the plurality of the graphical objects. 

84. The device of claim 67, wherein the haptic feedback includes a pulse associated with a 
simulated interaction of a cwsor with an item in a graphical menu. 

85. The device of claim 67, wherein the haptic feedback includes at least one of a pulse, 
vibration, and texture force. 
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86. The device of claim 67, wherein the sensor includes a ball that is configured to 
fiictionally contact a surface over which the housing is movable. 

87. The device of claim 67, wherein the sensor is an optical sensor configured to detect a 
relative movement of the optical sensor with respect to a surface over which the housing is 
movable. 

88. The device of claim 67, wherein the actuator is positioned such that a rotating shaft of the 
actuator is configured to rotate about an axis substantially orthogonal to a base of the housing. 

89. A device, comprising: 
a housing; 

a sensor coupled to the housing, the sensor configured to output a sensor signal 
associated with one of a movement and a position of the housing 

an actuator assembly including a stationary portion that is mounted to the housing and an 
actuator portion that is movable with respect to the housing in response to said sensor signal; and 

a mechanism including a flexure having at least a first flex joint and a second flex joint, 
the mechanism configured to couple the actuator portion of the actuator assembly to the housing 
such that movement of the actuator portion operates to provide haptic feedback to the housing in 
the form of an inertial force that is transferred to the housing by way of the stationary portion of 
the actuator assembly. 

90. The device of claim 89, wherein the actuator is configured to be moved in approximately 
a linear motion with respect to the housing. 

91 . The device of claim 89, wherein actuator is configured to output a rotary force. 

92. The device of claim 89, wherein the actuator is configured to be moved in approximately 
a substantially linear motion, the linear motion being along a z-axis substantially orthogonal to 
an x-y plane, the device being configured to move in the x-y plane. 
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93. The device of claim 89, further comprising a contact member, the actuator being coupled 
to the contact member, the contact member being configured to move with respect to the housing 
in response to the force output by the actuator, the contact member being further configured to 
receive an external input force. 

94. The device of claim 89, wherein the mechanism includes mechanical rotary bearings. 

95. The device of claim 89, wherein the flexure includes: 

a rotating member coupled to the housing by at least the first flex joint, and 
a first arm member and a second arm member each configured to couple the actuator to 
the housing by at least the first flex joint. 

96. The device of claim 89, wherein the flexure includes at least one stop to prevent rotation 
of a shaft of the actuator past a desired portion of a full revolution. 

97. The device of claim 89, wherein the actuator is configured to move bi-directionally to 
output at least one of a pulse and a vibration. 

98. The device of claim 89, wherein the haptic feedback is associated with a graphical 
representation displayed by a processor, a position of the housing in a planar workspace being 
associated with a position of a cursor displayed in the graphical representation. 

99. The device of claim 89, wherein the haptic feedback is a pulse associated with the 
simulated interaction of a cursor with a graphical object displayed in a graphical user interface. 

1 00. A method, comprising: 

generating a sensor signal associated with one of a movement and a position of an 
interface device; and 

imparting haptic feedback to a housing of the interface device by way of an actuator 
assembly having a stationary portion that is rigidly mounted to the housing and a movable 
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actuator portion that is movable with respect to the housing in response to the sensor signal, the 
movable actuator portion being coupled to the housing by way of a flexure having at least one 
flex joint. 

101. The method of claim 100, wherein the haptic feedback is associated with a haptic 
feedback signal received by the interface device from a processor. 

102. The method of claim 100, wherein the actuator is moved in approximately a Hnear 
motion. 

1 03. The method of claim 1 00, wherein the haptic feedback output by the actuator is 
associated with a rotary motion of the actuator. 

104. The method of claim 100, wherein the actuator is moved in approximately a linear 
motion along a z-axis substantially orthogonal to a base of the housing. 

1 05. An apparatus configured to be coupled to an interface device to thereby provide haptic 
feedback to the interface device in response to a control signal, the apparatus comprising: 

an actuator having an actuator mass, an actuator housing and a rotating shaft; and 
a flexure mechanism coupling the actuator housing to the interface device by way of at 
least one flex joint enabling relative motion between the actuator and the interface device in 
response to rotation of the rotating shaft caused by said control signal, said relative motion 
imparting an inertial force to the interface device to thereby provide said haptic feedback. 

1 06. The apparatus of claim 1 05, wherein the actuator moves approximately linearly. 

1 07. The apparatus of claim 105, wherein the inertial force output by the actuator is a rotary 
force. 

108. The apparatus of claim 105, wherein a rotating shaft of the actuator is coupled to a 
flexure arm including the at least one flex joint, the flexure arm being configured to be coupled 
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to a portion of the interface device housing, the interface device housing being flexibly coupled 
to a carriage, the carriage being coupled to the actuator housing. 

1 09. The apparatus of claim 1 05, wherein the flexure mechanism includes a travel limiter 
configured to limit the movement of the actuator within a desired range of motion. 
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Evidence Appendix 



None. 
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